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(54) (57) 1. 7CTP0«CTB0 flJW. BypEHW 
CKBAXRH C OflBOBPEMEHHOft OBCAflKOft, 
BKJDtwAwee 6ypoByw Konorocy c aaic- 
peimdHflHM b ee HHXfleft <*acTK nopoAO- 
paapymaamrot HKCTpyMeBTOM h paaMe*en- 

H y*> ICOHUfeHTpHMHO eft 06cWiyW KOJIOH- 

ny, o t n H H a io«n e e c k Ten, 
<rro, c neniw noBhnneHHK npoK3 bojw- 
TejuHocrH Gypeim* nyTeM yvvnmmH 

CKOPOCTH BMHOCa MaCTHU VUlBHa 30 

cneT yMeHbmenHH 3obm paaNuna aaTpy6- 
aoro npoerpaHCTBa oGcanHott xonoHHti, 
oGcaflnaa K0Jio«Ha BbmonseHa c npo- 
pea wo wom> ee oCpaayioneft, a ycT- 



poftcTBO CKa6xe.no onopHbw cTaKaHQM,. 
pa9Mei^eHKbiM KoimeHTpHqflo c BHeoHeft 
ctopohu o6caM»oft KonoHHM, KapeTKoft 
c paaraMKUMH BJteMeKTaMH m ynopoK, 
jiotkom, aaKpeiuieHHbiM b aepxHeft 
j*iacTH icaperKK, m sammbWH nnaHicaMH, 
npHKperweKHMMH k HHxaeft qacTK Ka- 
peTKH c BHenzHeft h onyrpeKHeft cropo- 
ttbt oCcaAHofl koaohku b Mccre iipope- 
3H, npH 3T0M paaxHMHue 3JieMe«n»i 
KapeTKH paaMemerai b npopeaK c bos~ 
MoxKOCTbio nepeMemetnwi h oflpaaosaHHH 
wpjiH npH BaaHHoneftcTBHM ynopa Kaper- 
kk c oaopHWM cTaxaHOH, a aanpiTHue 
ruraHKH ycTaBOBnenw c bo3KO*hoctmo 
repMeTHaa^HH maim. 

2. YfcTpoftctBO no nJ, o t jTh- 
^awmeecK TeM, hto Bflonb 
npoAonbHoft npopesit o6caAHo& kojiohm* 
BwnoJlHenn nonepeiHMe HaAPe3w t pac- 
nonoxetiHue no 06c ec ctopohu. 

3, YcTpoftcTBO no nn. 1 K 2, o t- 
n n * a w m e e c a tcm, *rro paa- 
XHMHUe 3JXeMeHTU BWtOJXHeHH B awe 
pOXIMKOB. 



^1 



H3o6pererrne othochtch x ropKOMy 
ae/Ty, a hmg kho k 6ypcHHW cK»a*HH 
a noponax, nepexpbrrux coepxy toji- 
mefl pwxjn>K oTJioxerofft, 

UejiMo M3o6peTeHHH KBnneTCfl hobw- 
meme npoH3Bo/jMTcnbHOCTH 6ypeHWH 
nyTew yaenHQemia ckopoctm BMHOca 
MacTHu nmaMa aa cveT yMem>meHH* so- 
ma pasMbma aaTpy6Horo npocTpanctsa 

oCcaAHOM KOJIOHHU. 

Ha dmr.l h *nr.2 npeACTaBJieao 
ycTPOflCTBO & AByx npoexmuix* 06- 
nptft BHAi Ka *Hr,3 - paapea ycTbe- 
boA MacTH ycTpoftcTBaj hb $Hr-4 - 
ceieime A- A Ha <J>Hr-3; «a 4>Hr*5 - 
ceqeHHe 6-B Ha <}>Hr,4; H3 $>nr„6 H 
<J>Hr.7 o6caAH&a KOJioHHa c npOAOAbHoft 
npopesbio h «onepeuHhiMH Ha«pe3aMM ) 
BapnaHTM BbqionHeroui. 

YcTpoflcTBO ajih 6ypetmH ckbbjkkh 
c oflHOBpeMeHHofi o6caflKoft COCTOKT 
H3 <5ypoBoft jcojiohhw 1 (4>wr.1 h 2) 
C SaKpeuACHHtWH B ee RHKHefi mscth 
aaCoftHWM ABHraTejieM 2> nopoAOpaapy- 
mawotHM MMcTpyMCHTOM 3 h uefrrpaTopoM 
4. Ha GypoBbtt kojiohhc c tjomob^wo 
xoMyTa 5 aaxpeiuieHa o*c^AHa« xojioh 4 - 
Ha 6 1 b KOTOpofl BUnc/iHeHa npoAOAB- 
Han npope3i> 7 co cxocaMH 8 B Top- 
. uoBbix HacTrtX kojiohhm* B npopeab 7 
BcraanaHa KapcTKa 9 c paaraxmM* 
pojiHKaxM 10 (*Hr« 3-5) , BUnoAHeH- 
Hbfrnf M3 saKajjeHKott cTaim oCpaayw- 4 

HtftKH B o6ca£HO& KOJIOHHe Qeilb 11 
AUHHOtt f (*Hr.2). Pa3TOMHbie ponHKH 

'fO aaxpeiuiejft* b KapeTxe 9 c iroKOotbw 
nonwmtHHKOB 12 xa*ieHHa t aamwaeHHux 
ot mnaMa c woMoim>w ynnOTKCHHHT 13 
(*kt.3 h 4). Ha BHenraett ^ac™ xa- 
peTXH 9 BwnoiiKeH ynop 14, a x wra- 
Hcft ee nacxH saxpenneHiJ aamnTHwe 
iuiaHKH 15 h 16, nepeKpHBajoatae mejib 
c BKemHeft h BHyTpeHHeft cropon 06- 
ca«Hoft xoaohku. 3atnrtfnbic roiaHXH yc- 
TaHoa/ieHw c o6ecne<ieHHeM repMeTH33 * 

ot locHTCJibBO flpyr APyra c noMombio 
npyxHH 17, HaaeTbrx Ha naAbm* 1B. 
flna hckjboh&hhh nonaAaHH* uacntu 
mnaMa boa pojihxh 10 KapeTKa 9 CHa6- 
xcKa yiuioTHaHKHMH 19 h 20. B Bepx- 
Heft nacTH KapcTKH aaxpenneH jiotok 
21 AJi* otboas nmaMa nepes crenxy 
o6cr*AHoft KonoHHbi * Ynop 14 xacaeTCH 
BepxKeii ropAOBoft ^acTH onopworo 
CTaicaHa 22, pacnyBO)KenHoro Ha ycT^e 
cxBaxHK . Ann ckkxchMji a^^PM 3 ^ 
o6caAHofl xonoHHU ixph ee pacxpwTHH 
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h yxeHbmeHKfl flWW4 j? menw (*nr,2) 
b oCcaAHoft KonoHHe MoryT GbtTh bw- 
nojiHemrf nonepe^nue Hagapesw 23 
(*HI%6), pacnonomeHHwe baoaii iipo- 
AO/lbHott npopeaK 7 k coeAHHcHHwe c 
Heft.- 

BeJiM<tHHy pacxpUTHH o<5cajAHoft xo- 
aohkw, T.e. mKpHKy b mejni' (4«r.5) 
h ee AnHHy t ($Kr.2), onpeA^AinoT 
M9 cJjeAywHx ycjioBHft:. d f < b •< b^, 
KLG, r«e d\- Haxc«Manj>HUtt AwaMeTp 
MacTMi^ mnaMa nBincymeroca b xoAbue- 
bom ce*eHMH mcot o6caAKoft h fiypo- 

BOB XOJIOHHaMH, b d " BMpHMB lieJIH, 

cooTBeTCTByioo^aii Hatiajxy nnacrmcecxHx 
Ae<J>opMaqHfl b 6ypoBoA xonOHHe, N • 
ycHjme na nepeMemenHc xapeTKM no 
o6caAHoft xonoHKe h G - oceaaa Ha- 
rpy9xa Ha 3a6oft. 3Ha^e«rw b 0 h H 
onpeAejiRioT 3KcnepHNettTdAbH0. fliw 
aToro npeffBapHTanbHo BuOwpaiDT oTpe- 
3ox TpyfiM iiywioro AwaMeTpa D» h 
AiiHHoft oxono 10 D h paapeaaiOT Tpytfy 
BAOA^t nanpHMftp, *pe3epoBamieM wm 
c noMombio CBapo«iHoro annapara, 
cTpewtch npH 3TOM nojiyTOTb bosmoicho 
tSonBtayw ^HCTory noaapxHocTH paspe9a. 
I no Kpaim paapeaa AeJiaxrr crock B 
!(^Kr«2). KoHCTpyKUHH x^peTKH npe- 
AycnaTPHBaeT yeTaHoBKy B Hett pojih- 
xob co CMemcai'eM (*nr,5) TaxHH 06- 
paaoM, wo6m attprnta kx pwa Hccxojib- 
xo npeaustaAa MaxcHMajaHo BoaMOXHwtt 
paaMep ^acnn; mnaMa. 

3areM iioaboaht xapeTxy x cxocy 
8 rpy6u h % K&uocx yAapw no xaperxe 
hah ee ynopy 1.4 » sarqiwwT xapeTxy 
b cepeAKHy pa9pe3aHHoro y^acTxa. llprt 
3tom onpeAejuDOT aamhy t pacxptrroft 
wacTH TpyGw n oAertHBator ycKraie N > 
Ha nepeMemeime xapetxM* Ecah nocne 

H3 B A eMe HH H XapeTKM H3 Tpy6tl BDfpMHa 

npopesH ocranac* npexHett (rtcxoAnott), 
a ycHnHe N He npeBWCHJio nonycTHMoro 
sHatieHHH, to o6caAHy» xojioHHy Ae-* 
AatOT H3 AaHHoro ceMeHHH Try6. Ecrw 
b BuGpartHOM oTpeaxe Tpy6 BoanmcAa 

OCTETOnHaK A e4x>pMaUHK, TO BblfiBpatOT 
APyryw TpyGy c MeHbmeft TonnpiHoft 
cTeHKK hjih 6onbmero AHaMeTpa. flo- 

nOJIHHTeJIbHOft B03MO*HOCTbW HCKAKWHTb 

ocTaToinyw AediopMamno xpy6bi KBJtaeT- 
ch nepHoAHMecxan nonepeMHan HaAPes- 
Ka TpyCu yqacTKaMH 23 B«om» jihhhk 
oCKoBHoft npoAOAbHOH npopesn 7 
(*Hr.6) hjih 3aneHa MeTajinH^ecxoA 
Tpy6bi Ha HeMeTajimmecxyio, wanpHMep 
noJiH3THneHOByw # yxa3aKHwe Mep o tip hh — 
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tmh nosoonntoT onKOBpeMeHHO cKHaitTb 
h ycKjme ana npoABtdceHH* icape-ncw no 
Tpy6e. flnHHy aWTHbtx ariaHOK 15 h 
16 Bu6Hpaw>T paBiioA nonoBHHe A-hhhu 
m€HH f T.e. P/2. 5 

yCTPOfl'CTBO ftJTH 6ypeHHH CKBa*HH 
C OAHOBpeMeHHOft oOca^Koft co6HpaK)T 
m pa6oTG»T c hkm cne^ywn^KM 06pa30M. 

IlepeA nauaJiOM 6ypeHM« saroraBJiH- 
Ba»T o6c*AHy» xoJiOHHy pac*eTHott 10 
AJiHHW, flOCTaTOHHoft AJiB nepexpuTHH 
Bceft HoniBOcTH pbOOiux ofxroaceimft, m 
BbinonRAOT b neA irpoAonbHyro npopeab 
7 CO CKOCBMH 8, yKasaHHWM cnoco6oM f 
a ecjw m^oOxoahmo, A°noJiHKTejibHue 15 
nonepeMKbie mbap^bW 23 (*Kr.2, 6) - 
3aKpenJi*»T Ha OypoBoA KonoHHe sa- 
GoAhuA rHAPOABHraTen* 2 (nanpnMep, 
?yp<So6yp), nopoAopaspymaJonmA HHcrpy- 
m6HT 3, ueHTpaTop 4 m oCcaAHyw ko- 20 
jioKHy 6 c noMomfaJo xo>iyTa_5. IlpH 
stom nopoAOpa3pyraawnp*ft HtiCTpyweRT 
AOJixen (n a*hhow BapHaHTe npKMene- 
HHH ycTpo^crBa) CB060AHO npoxOA«T^ 
b oGcaAKoA KO/IOBMC H BWCTynaTb K3 25 

Hee «a Kfcxofopyw BararqHKy- 

flanee 3aKperurHWT x HtccHeft «iacTH 
Kapenoi 9 yruioTBOKKe 20 m 3aap*THbre 
nnanxH 15 h 16, noAnpyaHHewnue m 
coemMseHHtie Me*gy C060A C noMomwo 30 
naJiMjes 18* 

IIoaboaot xapeTxy 9 k o6caAHoft 
KOJioftHe co cropoKN nopOAOpaapymav 
mero H«trpyMeHTa 3 k 3a6HBawT ee 
B«awe b ckqc 8, 0, aaten B npopeab 3i 
Tpy6w ynopoM 14 Hapyxy AO Tex nop, 
noxa kohum 3ara,HTHiJX rtnaHox AOftAirr 
AO wraaiero oCpeBa oOcaAHoft kojiohhm. 

BypoBoft cnapHA BHBeraH»awT b Bep- 
THXanbHdM nojiosenim HaA towoA 6y- 40 
peHHH, uoaboa^t noji Hero onopKbfi 
cTaxaH 22 (*Hr. 1-3) / BCTaBiwioT b 
BcpxKiow nacT* KBperxw 9 yrutOTHeHHe 
19, TaM *e saKperuunoT norox 21 h 
npHCTynaioT k CypeHHw, <S 

flmi 3xoro b no/iocrb Oyposoft xo- 
jiohhu noAawT non Hanopon paGouyw 
XHAxocfto, KOTopaa, npoftA* nepes 
rMApoABMraTerib 2, jiphboaht bo apa- 
meinie noponopaapymaiowA KHcxpyMeRT • 50 

Ilocne onycxaKHH cHapaA* ua 3a6oA 
HaHHBaeTca yrjiyoxa CKBajruma a pbocnoft 
Tonme. PeaxniBHwA homcht ot x-hapo- 
A^wraTejui BoenpHKHHaercfl naHToft 



CTftHKa »iepe3 BepXHlWO MaCTb KOnOH Hb\ 

GypmrtvHUJc rpyO. B Ka^a^lt»Hu^^ momcht 
yrnyCKH cnapasis oTpaGoTanHan xim- 
^octi> co nmar<oM wsnKBaercH H3-noA 
oCcaAHoA xo/iohkm. fla/ibHefraoe sar/iyS- 
neHtte cnapftAa rrpoHCXonHT aa cser 
pasMbiaa phncnoA to/doh h paspymemm 
ee nopoAOpaspyiaawmHM HHCTpyMe htom * 
npn 3tom ynop 14 KapeTKH conpuxa- 

CfttiCH C TOPUODOrionOBepXHOCTblO cTa- 

KaHa 22 (<t>Mr.3) t Kaperxa 9 c aannrr- 
hwmh nnaKKaMH 15 m 16 yAep*HBaeTC* 
Ha ypoBRe ycTbn cxBaaowbi. FojntKK 
iO xapeTXH wa^HHawT KaTHTbCfl no 
iwocxocTKM npope3K 7 o6caj*Hoft ko-- 
jtohhu , o6pa3yn b Heft GfcrytRyio menb, 
KOTopaa nepeM€naeTC5i no o6cauHofl 
KOJtoMHe CHH3y BBepx, ocraBaRCb npH 
3roM Ha ypoBHfi yen** cxpajKHHw. 

IIpOMbtB OM UA>? SCKAKOCTb CO flinaMOM 

nocrynaer b xonbueeoe npocTpaHCTBO 
MeTOY oOcaAHoft h OypmibHoft xoJioHHa'- 
MH, nOAHKHa^TCK ao ypoBHR xapeTKM 
9 h H3JTKBaeTCH Hapyxy sepes oTxpw- 
Tyw tiactb mem* 1 1 no AOTKy 21 . 3a- 
mHTKwe jmaRxu 15 h 16 npenoTBpamaioT 
nonaAanne h saxJiKKHBaKHe tjacTxm 
nmaMa b ^acTb m^esm 1 1 , pacnono*eH- 
Hyio inmce xapeTXH 9, wo oCecnewBa- 
eT cMsucaHHe me™ noA AeftcTaaeM cmji 
ynpyrocTM o6caAHoft xonoHHbi* 

B cbo» oncpeAb caJibKHXOBoe yrtnoT- 
Hernia 1 9 b sepxHeA ^acTK xapCTKH 9 
npeAOTBpamaeT nortaAawHC k aaJcntHKH- 
b em vie ^acrM^ ntfyana htexny pomiKOMH 
10 h raiocKocTHMK pa3peaa 7 o6caA- 

HOft KOJIOHHbl. 

% MOMeHTy aaBepmeiiHa nepexpwTHH 
Bceft tojiw pwxJibix otao^chhA xapeT- 
Ka 9 bmxoaHT nepea BepxKHft ckoc 8 
o6caAHoA TpyObK Ha 3Tom 6ype«He Bpe- 
neHHo npeKpawawT. KapeTKy 9 c nor- 
kom 21, saittHTHUMH nnaHKaMM 15 n 16 1 
a Tax»e xoMyT 5 cHHMawT • najTbueft- 
roee OypCHMe BeAyT b ycToftHKsux no- 
poAax 6e3 noA^eMa 6ypoBoA kojiohhw, 
napanpiBaa ce no Mepe Heo6xoAHMocTH. 
B 3Toh cjty^iae npoMbtsOMHafl «mokocti> 
co mnanoM nOAMUMaercH c 3a6o* BBepx 
no o<5caAHOft KonoHHe a H3JiMBaeTCH, 
Kax oobiHHo, tjepes BepxHec ee cesewe 
pacnoJiojceHHOG HCCKoniiKo BbHie ypoBH^ 
nosepxHoCTK rpyHTa- 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
C ASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 

[vertically along right margin] 

(19) SU (11) 1250637 Al 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annuhis. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A — A section in Fig. 3; 
Fig. 5 shows the B — B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 1 0 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 112. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 1 8, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 2 1 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. ' 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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